Effects of inhibitors of N-linked oligosaccharide processing on the biosynthesis and function of insulin and insulin-like growth factor-I receptors.
We have used specific inhibitors of oligosaccharide processing enzymes as probes to determine the involvement of oligosaccharide residues in the biosynthesis and function of insulin and insulin-like growth factor-I receptors. In a previous study (Duronio, V., Jacobs, S., and Cuatrecasas, P. (1986) J. Biol. Chem. 261, 970-975) swainsonine was used to inhibit mannosidase II, resulting in the production of receptors containing only hybrid-type oligosaccharides. These receptors had a slightly lower molecular weight and were much more sensitive to endoglycosidase H, but otherwise behaved identically to normal receptors. In this study, we used two compounds that inhibit oligosaccharide processing at earlier steps: (i) N-methyl-1-deoxynojirimycin (MedJN), which inhibits glucosidases I and II and yields glucosylated, high mannose oligosaccharides, and (ii) manno-1-deoxynojirimycin (MandJN), which inhibits mannosidase I and yields high mannose oligosaccharides. In the presence of MandJN, HepG2 cells synthesized receptors of lower molecular weight, which were cleaved into alpha and beta subunits and were able to bind hormone and autophosphorylate. These receptors were as sensitive to endoglycosidase H as receptors made in the presence of swainsonine. In the presence of MedJN, receptors of only slightly lower molecular weight than normal were synthesized and were shown to contain some glucosylated high mannose oligosaccharides. These receptors were able to bind hormone and retained hormone-sensitive autophosphorylation activity. In both cases, the incompletely processed receptors could be detected at the cell surface by cross-linking of iodinated hormone and susceptibility to trypsin digestion, although less receptor was present in cells treated with MedJN. Studies of receptor synthesis using pulse-chase labeling showed that the receptor precursors synthesized in the presence of MedJN were cleaved into alpha and beta subunits at a slower rate than normal receptors or those made in the presence of MandJN. Inhibition of oligosaccharide processing had no effect on the association of the receptor subunits into disulfide-linked oligomeric complexes.